A firm's degree of specialization is modeled as the number of different goods it produces. When a firm chooses its degree of specialization, it faces a tradeoff between the fixed cost and the marginal cost of production. A firm's degree of specialization is shown to increase with the extent of the market. Meanwhile, the real wage rate, as a measure of the extent of the market, is endogenously determined in the model and is shown to increase with the division of labor.
Introduction
Why is the labor productivity in some countries very high while in other countries very low? For Adam Smith [17] , productivity depends on the division of labor. The division of labor depends on the extent of the market, which in turn depends on the division of labor. Thus, there is a mutual dependence between the division of labor and the extent of the market. To Smith, the extent of the market is proportional to the wealth and the population of a country. 1 A country's wealth is related to a country's real wage rate. Thus the extent of the market is determined by the real wage rate and population. When firms can enter and exit an industry freely, the real wage rate will
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1 See Smith [17], Vol. I, p.23. be determined by the zero profit condition and will be endogenously determined. Thus, the extent of the market is ultimately related to the total population. Surprisingly no formal research concerning the mutual dependence between the division of labor and the extent of the market has been conducted. Understanding the mutual dependence between the division of labor and the extent of the market in a formal model is important for many reasons. First, a formal model will be very useful in understanding the mechanism of the mutual dependence between the division of labor and the extent of the market. Second, a formal model will be helpful in empirical research on this issue. A formal model will point out which variables may be relevant for empirically testing the theory. Finally, a formal model will be helpful in understanding other issues related to the division of labor. For example, how is the division of labor related to international trade? Studying how the division of labor changes with the opening of international trade within the framework of the mutual dependence between the division of labor and the extent of the market will provide us with a consistent view of both issues.
In this paper, I study the mutual dependence between the division of labor and the extent of the market in a formal general equilibrium model. When a firm chooses its degree of specialization, a tradeoff between the fixed cost and the marginal cost of production is involved. There are an infinite number of production technologies. A more specialized technology is modeled as a technology with a relatively higher fixed cost of production and a lower marginal cost of production. Thus it is suitable for larger scale production. A less specialized technology is modeled as a technology with a lower fixed cost and a higher marginal cost of production and is thus appropriate for smaller scale production.
With this innovative way of modeling production technologies, I show that a firm's degree of specialization increases with the extent of the market. The reason is that when the population is larger, a more specialized technology will be adopted. The real wage rate as a measure of the extent of the market is endogenously determined. As a more specialized technology is adopted, the average cost of production falls. As each firm earns a profit of zero in equilibrium, the real wage rate increases with the division of labor. Thus, the mechanism for the mutual dependence between the division of labor and the extent of the market is established. I also show that the opening of international trade increases welfare as a more specialized technology is adopted and the average production cost decreases.
One issue in formalizing Smith's idea, as Young [22] points out, is that the division of labor is related to increasing returns to scale. Increasing returns to scale may lead to the monopolization of an industry. However, we do not observe many monopolized industries in reality. To reconcile theory and the empirical evidence, Stigler [18] argues that the different functions performed by a firm have different cost structures. When one function enjoys decreasing costs, another function may be experiencing increasing costs. Thus increasing returns to scale in one function is not enough to lead to the monopolization of an industry. Stigler did not provide a formal model to support his argument. In this paper, as firms engage in Cournot competition, even with the presence of increasing returns to scale in production, the existence of multiple firms producing the same product is feasible, and the industry
